Cerebral amino acid changes in an animal model of intrauterine growth retardation.
As part of a series of experiments to ascertain the effects of prenatal malnutrition on brain development, we measured brain amino acids in an animal model of intrauterine growth retardation (IUGR) obtained by restriction of blood supply to the fetus in utero during the last 5 days of gestation. In the present study, amino acids were measured during development by HPLC as their O-phthaldialdehyde derivatives in cerebral cortex, cerebellum and hippocampus. In rats with IUGR, significant increase of alanine (by 20% to 50%) and taurine (by 20% to 80%) were observed prior to weaning in the cerebellum and the cerebral cortex respectively. Alanine levels were also increased in hippocampus. In control animals, at birth, activities of the GABA nerve terminal marker enzyme glutamic acid decarboxylase (GAD) were found to be 32%, 17%, and 11% of adult values in cerebellum, hippocampus and cerebral cortex respectively. Two-day-old rats with IUGR had significantly lower GAD activities in all brain regions. Thus, impairment of nutrient supply to fetal brain results in selective regional abnormalities of amino acids particularly in the cerebral cortex.